AWI ULS Sea Ice Draft in the Weddell Sea, updates of figures 2 & 11 and table 5 by Behrendt, Axel et al.
AWI ULS Sea Ice Draft in the Weddell Sea
The data set consists of time referenced Antarctic sea ice draft values from measurements with
moored upward looking sonars (ULS), deployed by the Alfred Wegener Institute for Polar and
Marine Research (AWI) on 12 positions in the Weddell Sea. The data were acquired in different
years between 1990 and 2008.
This document provides a brief overview on the data coverage, the measurement principle and
the accuracy of the data. For a detailed discussion see the paper of Behrendt et al. [2012].
Data Coverage: Lat: 59◦ S - 71◦ S, Lon: 52◦ W - 0◦ W
Earliest Start Date: November 1990
Latest End Date: March 2008
Figure 1: The 12 ULS positions in the Weddell Sea.
A ULS measures signal travel times of ultrasonic sound pulses which are reflected by the
underside of the ice. From these travel times the subsurface portion (draft) of the ice can be
calculated (Fig. 2). The calculation involves six quantities from which three are measured
by the ULS, one is taken from another source, and two are unknown. The three measured
values are: Signal travel time (accuracy: 4.3-13 µs), ULS tilt angle (accuracy: 1◦) and ambient
water pressure (accuracy: 0.01-0.025 bar). From the water pressure the air pressure has to
be subtracted. As air pressure can not be measured by the ULS, it must be taken from a
different source, such as atmospheric model reanalysis from ECMWF (European Centre for
Medium Range Weather Forecasts). Additionally, the ULS instrument measures the ambient
water temperature (accuracy: 0.1◦C), which is not needed for the ice draft calculation.
The unknown quantities are vertical mean sound velocity and vertical mean water density. To
overcome this problem the draft was first calculated using fixed values (1442 m s−1 and 1027
kg m−3) of the unknown quantities. As the true values of sound speed and density are variable,
the calculated ice draft has to be corrected. This was achieved by interpolating a reference
line through draft minima which are believed to represent areas of open water (leads). The full
draft record was corrected by levelling the reference line to zero draft. Alternatively, the winter
ice drafts were corrected by applying a sound speed model. The data corrected by this model
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have a larger statistical error (Fig. 4) but may have a higher quality in periods in which no
open water occurs. Both draft data are provided with the files1.
Figure 2: Mooring with ULS. h: ice thickness, d: draft, z: instrument depth, c: vertical mean sound speed,
t: measured two-way travel time of the sonar signal [Behrendt et al., 2012].
The file header (Fig. 3) contains all information important to the user, such as ULS identifica-
tion number, ULS type, instrument depth, instrument position and lograte, which is the time
interval between the sonar pulses.
Figure 3: The file header of the ULS data. The term XDR_NO stands for no extended dynamic range and
is only important for the processing of the raw data. The travel time is the two-way travel time (time of flight)
of the sonar pulse.
1See Behrendt et al. [2012] for details.
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Each file consists of 11 columns:
Column 1 2 3 4 5 6 7
Quantity Date Time Pseudo Draft Flag Draft Flag
Draft zero line zero line model model
correction correction correction correction
Unit [yyyy-mm-dd] [hh:mm:ss] [m] [m] [m]
Column 8 9 10 11
Quantity Water Time of Tilt Water
Pressure Flight Angle Temperature
(2-way travel time)
Unit [bar] [s] [◦] [◦C]
The data identification flags (columns 5 & 7) stand for:
Echo Type Flag
ice 1
thin ice/open water 2
water 0
rejected/erroneous data 9
Data flagged with "2" are draft values smaller than 5 cm. The reason why these values are
flagged separately lies in the data processing2. Drafts flagged with "9" were set to a value of -
999. The "pseudo_draft" in column 3 is the uncorrected raw draft. It was calculated with fixed
values of sound speed and density (see above), and with atmospheric pressure from ECMWF
reanalysis.
The depth given in the file header is a rough estimate of the minimum depth of the ULS. The
true depth may oscillate strongly due to internal tides and can be inferred from the pressure
record. The model correction was not applied to the six records of AWI-229 and to AWI 230-22.
2See Behrendt et al. [2012] for details.
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Figure 4: Measurement accuracy for ULS derived ice draft. See Behrendt et al. [2012] for details and the
definitions of the different seasons.
—————————————————————————————————————————
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List of Available ULS Data
File Instrument Depth Sample rate Deployment Position Recorded
Number Type [m] [min] Period Lat Lon Data [%]•
AWI 207-2 ES-300 V 140 8 11/90-11/92 63◦45.1’S; 50◦54.3’W 100
AWI 207-4 ES-300 V 180 15 05/96-04/98 63◦43.3’S; 50◦49.2’W 75
AWI 207-6 ES-300 VIII 135 3 03/05-03/08 63◦42.2’S; 50◦52.2’W 55
AWI 208-3 ES-300 V 115 4 01/93-01/95 65◦37.7’S; 36◦29.4’W 76
AWI 209-3 ES-300 V 90 4 12/92-01/95 66◦37.4’S; 27◦07.2’W 42
AWI 210-2 ES-300 V 130 8 12/90-12/92 69◦39.6’S; 15◦42.9’W 100
AWI 212-2 ES-300 V 130 8 12/90-12/92 70◦54.7’S; 11◦57.8’W 100
AWI 217-1 ES-300 V 115 8 11/90-11/92 64◦25.1’S; 45◦51.0’W 100
AWI 227-4 ES-300 VI 135 3 01/97-05/98 59◦04.3’S; 00◦01.3’E 93
AWI 227-6 ES-300 VIII 140 8 03/99-12/00 59◦04.2’S; 00◦04.4’E 99
AWI 229-1 ES-300 V 160 15 04/96-05/98 63◦59.6’S; 00◦00.3’W 72
AWI 229-2 ES-300 VIII 150 4 05/98-03/99 63◦58.5’S; 00◦04.6’W 93
AWI 229-3 ES-300 V 120 4 03/99-12/00 63◦57.8’S; 00◦02.3’E 22
AWI 229-4 ES-300 V 130 4 12/00-12/02 63◦57.9’S; 00◦02.4’E 81
AWI 229-5 ES-300 VIII 120 4 12/02-02/05 63◦57.2’S; 00◦00.2’W 98
AWI 229-6 ES-300 VIII 150 1 02/05-12/05 63◦57.2’S; 00◦00.4’W 76
AWI 230-2 ES-300 V 150 4 01/99-12/00 66◦00.3’S; 00◦10.6’W 23
AWI 230-3 ES-300 VI 190 4 12/00-12/02 66◦00.3’S; 00◦10.4’E 100
AWI 231-1 ES-300 V 165 15 04/96-05/98 66◦30.0’S; 00◦00.4’W 77
AWI 231-2 ES-300 VIII 180 4 05/98-01/99 66◦30.06’S; 00◦01.1’W 97
AWI 231-3 ES-300 V 100 4 01/99-12/00 66◦29.9’S; 00◦00.9’W 23
AWI 231-4 ES-300 VIII 185 4 12/00-12/02 66◦30.0’S; 00◦01.8’W 98
AWI 231-6 ES-300 VIII 145 1 02/05-12/05 66◦30.7’S; 00◦01.9’W 97
AWI 231-7 ES-300 VIII 125 2 12/05-03/08 66◦30.7’S; 00◦01.9’W 62
AWI 232-1 ES-300 V 100 15 04/96-02/97 69◦00.0’S; 00◦00.0’W 97
AWI 232-4 ES-300 VI 160 4 01/99-12/00 68◦59.7’S; 00◦01.9’E 65
AWI 232-5 ES-300 VIII 160 4 12/00-12/02 68◦59.5’S; 00◦02.2’W 96
AWI 232-6 ES-300 VIII 160 4 12/02-02/05 68◦59.9’S; 00◦00.3’W 100
AWI 232-8 ES-300 VIII 140 2 12/05-03/08 68◦59.8’S; 00◦00.1’W 62
AWI 233-2 ES-300 VI 110 3 02/97-04/98 69◦24.2’S; 00◦00.0’E 90
AWI 233-6 ES-300 VIII 180 4 12/02-02/05 69◦23.7’S; 00◦04.0’W 98
• percent of recorded data relative to deployment period
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